In this study, we describe a 60-year-old man with a giant retroperitoneal liposarcoma with multilocular cysts. He was admitted to our hospital because of a 5-month history of abdominal distention. Abdominal computed tomography revealed a giant lobulated cystic mass occupying the retroperitoneal space that contained partially solid fat components. Magnetic resonance imaging indicated that this complex mass exhibited a low signal intensity on a T1weighted image, whereas it exhibited a high and focally intermediate signal intensity on a T2weighted image. This patient was diagnosed with a mucinous type of retroperitoneal sarcoma, which was then resected. During surgery, the tumor was isolated from the retroperitoneum and other organs, but the detachment was required only because of fixation around the left external iliac artery. The histological diagnosis was a well-differentiated liposarcoma with multilocular cysts that contained old bloody, serous, and mucinous fluids, which are a rare phenomenon in liposarcoma. This case indicates that retroperitoneal liposarcoma should also be considered as a differential diagnosis of retroperitoneal cystic mass.
Introduction
Liposarcoma is one of the most common sarcomas of the retroperitoneum. This tumor is a soft tissue sarcoma of adipocyte origin and can be further divided into 3 groups: (1) welldifferentiated/dedifferentiated liposarcoma (WDL/DL); (2) myxoid/round cell liposarcoma; and (3) pleomorphic liposarcoma. WDL/DL is a major subtype of liposarcoma that contains a solid component and has an anatomical predilection for the retroperitoneum [1] . The presence of macroscopic fat is characteristic of a diagnosis of liposarcoma. However, several intraperitoneal or retroperitoneal liposarcoma cases may show cystic change as a certain component [2] [3] [4] [5] .
Limited to the retroperitoneum, only 3 cases of liposarcoma with cystic changes have been reported [3] [4] [5] . Here, we report a case of retroperitoneal WDL with multilocular cysts that was treated by surgical resection.
Case Report
A 60-year-old man was admitted to our hospital because of a 5-month history of abdominal distention without any previous injury to the area. The patient had a history of appendectomy for acute appendicitis. Blood test results showed elevated levels of creatinine (1.14 mg/dL). Abdominal computed tomography (CT) revealed a giant lobulated cystic mass occupying the retroperitoneal space and containing partially solid fat components with calcification in the left portion ( Fig. 1a, b ). The exclusion of bilateral ureter due to the mass exhibited hydronephrosis ( Fig. 1c ). Magnetic resonance imaging (MRI) revealed a complex mass that exhibited a low intensity signal on a T1-weighted image, whereas the mass exhibited a high and focally intermediate signal intensity on a T2-weighted image ( Fig. 1d, e ). 18F-fluorodeoxyglucose-positron emission tomography (FDG-PET) imaging showed a slight accumulation of FDG in the solid components (data not shown).
The patient first underwent insertion of ureteral stents for the treatment of bilateral hydronephrosis. We radiologically diagnosed a mucinous type of retroperitoneal sarcoma, and because we suspected a liposarcoma, tumor resection was then performed. During surgery, it was discovered that the tumor occupied the entire abdominal cavity but was present mainly in the left side of the abdomen. The tumor was isolated from the retroperitoneum and other organs, but detachment was required only because of fixation around the left external iliac artery. The resected tumor measured approximately 23 × 21 × 15 cm and weighed 4 kg.
Macroscopically, the tumor was encapsulated by a smooth connective fibrous capsule ( Fig. 2a ). The cut surface of the tumor showed a multicystic and yellowish lipomatous mass that contained old bloody, serous, and mucinous fluids ( Fig. 2b) . Histologically, the tumor consisted of mature fat, atypical lipoblasts, and mesenchymal cells ( Fig. 3a ), but no epithelial component was observed on the surface of the cyst wall ( Fig. 3b ). Immunohistochemically, mature fat and some atypical mesenchymal tumor cells were positive for S-100 protein ( Fig. 3c ) and diffusely positive for p16 ( Fig. 3d ). Based on these histological and immunohistochemical results, the tumor was diagnosed as WDL with multilocular cysts. Microscopically, the surgical margin around the left external iliac artery was positive.
The postoperative course was uneventful, and the patient was discharged 14 days after surgery and underwent removal of the ureteral stents 42 days after surgery. Postoperatively, the patient received a total of 56 Gy of intensity-modulated radiation therapy (IMRT) around the left external iliac artery with a positive surgical margin. He exhibited local recurrence surrounding the left adrenal gland 7 months after the first surgery. Therefore, he underwent a second surgery, which included a left adrenalectomy. The histological results of the resected specimens were indicative of mixed WDL/DL, and the surgical margin was also positive. He then received a total of 54 Gy of IMRT around the portion of the left adrenalectomy. He remained alive for 17 months from the first treatment and was then followed up with no indication of recurrence.
Discussion
Liposarcoma is the most common primary retroperitoneal sarcoma and accounts for 40% of all cases [6] . Most sarcomas cannot be characterized by a specific cell type based on imaging, but liposarcoma is an exception. Imaging modalities, such as CT or MRI, may help in the diagnosis of liposarcoma. In WDLs, characteristic CT findings include macroscopic fat comprising >75% of the tumor with smooth margins and lobular contours [7] . MRI demonstrates high signal intensity in T1-weighted images and intermediate signal intensity in T2-weighted images corresponding to the fatty areas, with loss of signal in fat-suppressed images [8] . In DLs, characteristic CT or MRI findings include a nonlipomatous mass within, adjacent to, or surrounding a fatty mass [9, 10] . However, if these tumors are primarily composed of a solid and cystic mass, the differentiation of liposarcomas from other sarcoma types becomes difficult [11, 12] . To our knowledge, 3 other cases of cystic retroperitoneal WDL/DL have been previously described [3] [4] [5] . Our present case highlights a rare retroperitoneal WDL with multilocular cysts.
The differential diagnoses of retroperitoneal cystic mass are divergent and include neoplastic or nonneoplastic lesions, such as mature teratoma, mucinous cystadenoma, lymphangioma, epidermoid cyst, and hematoma [11] . In our case, a retroperitoneal cystic mass was radiologically diagnosed as a mucinous type of retroperitoneal liposarcoma because partially solid fat was confirmed in the cystic mass. Of the 3 other previously reported cases of cystic retroperitoneal liposarcomas, 2 masses were radiologically diagnosed each as a cystic renal cell carcinoma and a simple cyst, respectively [3, 5] , while the third was diagnosed as a highgrade sarcoma by biopsy [4] . Based on these case reports, an accurate diagnosis of cystic retroperitoneal liposarcoma by imaging or biopsy might be difficult. As a result, all 4 cases, which were suspected malignancies that were diagnosed as large retroperitoneal cystic masses, were treated by surgical resection [3] [4] [5] .
In this case, histopathological and immunohistochemical examination showed that the tumor was correctly diagnosed as a retroperitoneal WDL with multilocular cysts. The other 3 case reports suggest that histopathological cystic changes may be due to necrosis, lysis, hemorrhage, or ischemia of the tumor [3] [4] [5] . Since the tumor in our case had a fibrous cystic wall without an epithelial component and contained old bloody, serous, and mucinous fluids, the cystic changes may have been due to hemorrhage or ischemia. However, the histopathology underlying the cystic changes remains unclear.
The treatment of retroperitoneal liposarcoma is complete surgical resection of the tumor, even if the tumor presents with cystic changes [12] . This case had a positive surgical margin, and the patient experienced local recurrence 7 months after the first surgery. Of the 3 cases of cystic retroperitoneal liposarcomas, 2 had negative surgical margins and no recurrence 6 months and 10 months after surgery [3, 5] , while 1 case had residual tumor after surgery following chemotherapy and radiotherapy (RT) [4] . Negative surgical margins offer the possibility of longer overall and recurrence-free survival [13] . However, retroperitoneal liposarcoma, which frequently recurs within 6 months to 2 years after the first surgery, infiltrates adjacent tissues and structures with skip areas, despite surgical resection with negative margins [12] . Therefore, the propensity of retroperitoneal liposarcoma demands complementary adjuvant or neoadjuvant therapy.
The value of adjuvant or neoadjuvant chemotherapy for the treatment of retroperitoneal liposarcoma remains controversial [12] . Recent studies have reported that adjuvant or neoadjuvant RT for retroperitoneal sarcoma or liposarcoma is associated with improvements in overall survival and decreases in local recurrence compared with surgery alone [14, 15] . As adequate radiation doses are administered without a concomitant to normal tissue increase in toxicity, refined delivery methods, such as IMRT, 3-dimensional RT, helical tomotherapy, proton or heavy ion RT, and stereotactic RT, have been used recently. IMRT has been found to yield superior treatment plans with respect to overall radiation dose conformality and good tolerance [16] . We thus performed surgery and administered adjuvant IMRT twice for primary and recurrent retroperitoneal liposarcoma.
In summary, we reported in this study a rare case of retroperitoneal liposarcoma with multilocular cysts, which is valuable in terms of the differential diagnosis of a retroperitoneal cystic mass. Surgery is the primary treatment, but the role of adjuvant therapy is widely debated. 
